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Supplement Material -- cis-cis-dimethyl carbonate.
For each structural isomer of C​3H6O3, a starting configuration was selected and its geometry optimized using  Density Functional Theory (DFT) calculations (B3LYP/6-311+G).  For those molecules previously studied by Widicus Weaver, the optimized geometries presented in [15] were used as starting configurations.  In several cases, a number of additional conformers were also generated and optimized.  In most cases, each functional group on the molecule was rotated about the single or double bonds to the adjacent atom for a total rotation of 360° in 20° increments to find other stable configurations.
In the case of lactic acid, the acidic -OH group was rotated only 80° about the DFT optimized position because of steric overlap concerns with the methyl-group hydrogen atoms.  Also, because of the symmetric nature of the methyl groups on dimethyl carbonate and the -OH groups on 1,3-dihydroxyacetone, only one of each of these groups was rotated through configuration space.  The lowest-energy configuration found was then assumed for both functional groups.  Finally, the rigid, symmetrical nature of the ring system of trioxane does not lend itself to a variety of conformations, so no further calculations were performed and the MP2 optimized geometry obtained by Widicus Weaver [15] was assumed.
A second DFT calculation (B3LYP/6-311+G) was performed starting at each of the functional groups’ new stable positions to determine which configuration was the overall lowest-energy conformational structure.  In all cases, the optimizations converged to one of the starting conformations, with no new geometries being generated.  Each lowest-energy conformer was then optimized at the MP2 6-311++G(d,p) level to obtain its binding energy and rotational constants.  The ground state configurations for each of the 13 isomers determined by the MP2 calculations are shown below in Fig. 5.  The Z-matrices for the ground state configurations are given in Tables S1-S13.



Table S1.  Lactic Acid Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
O						
H	1	0.968758				
C	1	1.348129	2	106.356517		
O	3	1.212801	1	123.875337	2	0.702006
C	3	1.517941	1	112.346787	2	-177.944873
H	5	1.100231	3	106.071131	1	65.847372
C	5	1.523316	3	112.075702	1	-53.644315
H	7	1.091857	5	110.974153	3	63.282595
H	7	1.092065	5	108.681597	3	-176.439566
H	7	1.093130	5	109.916409	3	-57.931883
O	5	1.411925	3	109.827967	1	-175.123445
H	11	0.965841	5	106.474398	3	-15.961845



Table S2.  3-Hydroxypropanoic Acid Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
O						
C	1	1.3513251				
O	2	1.2153340	1	122.7290692		
C	2	1.5069348	1	112.0674379	3	-179.5109295
C	4	1.5252368	2	111.6782878	1	-171.6103276
O	5	1.4172081	4	112.1518796	2	-64.0033485
H	1	0.9688956	2	106.1697420	3	1.1910229
H	4	1.0953272	2	108.5813290	1	-48.4350740
H	4	1.0955415	2	107.7341569	1	67.5216915
H	5	1.0918850	4	109.2595847	2	178.1891536
H	5	1.0976076	4	109.6149540	2	59.8089905
H	6	0.9638768	5	105.4320577	4	65.2729020







Table S3.  Hydroxymethyl Acetate Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
C	 1	1.525309				
C	 2	1.506987 	1	111.672591		
O	 3	1.215286 	2	125.206497	1	8.910305
H	 1	1.097583 	2	109.626362	3	59.787453
H	 1	1.091852 	2	109.260546	3	178.184188
O	 3	1.351351 	2	112.059797	1	-171.585792
H	 7	0.968893 	3	106.169777	2	-178.343340
H	 2	1.095301 	1	111.384635	3	-121.586169
H	 2	1.095538 	1	109.954184	3	119.537879
O	 1	1.417311 	2	112.140281	3	-64.025342
H	11	0.963865 	1	105.429147	2	65.311785



Table S4.  Dimethyl Carbonate Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
O	1	1.338797				
O	1	1.338797	2	107.820415		
C	2	1.435114	1	113.502682	3	179.999999
H	4	1.091117	2	110.509182	1	60.607259
H	4	1.091117	2	110.509182	1	-60.607259
H	4	1.087999	2	105.142494	1	180.000000
C	3	1.435114	1	113.502682	2	-180.000000
H	8	1.091117	3	110.509182	1	-60.607259
H	8	1.091117	3	110.509182	1	60.607259
H	8	1.087999	3	105.142495	1	180.000000
O	1	1.210758	2	126.089792	4	0.000000






Table S5.  Methyl Glycolate Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
C	1	1.515309				
H	2	1.095651	1	108.205654		
H	2	1.095618	1	108.217122	3	116.773821
O	1	1.338913	2	111.747328	4	58.316900
O	1	1.214318	2	123.352467	5	-179.992768
O	2	1.407602	1	111.096393	6	-0.067947
H	7	0.965986	2	105.821878	1	0.134171
C	5	1.439953	1	114.560283	2	179.987660
H	9	1.087693	5	105.250932	1	-179.999743
H	9	1.090889	5	110.213053	1	-60.468310
H	9	1.090887	5	110.213301	1	60.468843



Table S6.  Methoxy Acetic Acid Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
O	1	1.420513				
C	2	1.396539	1	112.311695		
C	3	1.522851	2	113.504856	1	-74.996247
O	4	1.206939	3	126.557079	2	-0.069676
O	4	1.357945	3	109.623802	2	-179.576155
H	6	0.968236	4	106.261800	3	178.980760
H	3	1.093625	2	107.673258	1	166.083302
H	3	1.100786	2	112.134344	1	47.772178
H	1	1.098690	2	110.522883	3	-58.480384
H	1	1.094190	2	111.496974	3	63.843977
H	1	1.089885	2	106.539316	3	-177.024465



Table S7.  2-Hydroxyethyl Formate Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
O						
C 	1	1.4177372				
C 	2	1.5117331	1	111.9719390		
O 	3	1.4458474	2	106.1604881 	1	-63.4819028
C 	4	1.3471855	3	114.8231181 	2	-179.7293553
O 	5	1.2061508	4	125.5503537 	3	0.6008448
H 	5	1.0975177	4	109.0310928 	3	-179.4788595
H 	3	1.0937828	2	111.6174462 	1	177.3047248
H 	3	1.0925806	2	111.0544646 	1	54.8264811
H 	2	1.0926371	3	108.8392499 	4	179.0259850
H 	2	1.0976077	3	109.5676847 	4	60.5748596
H 	1	0.9623079	2	106.4613830 	3	59.5363725



Table S8.  1,3-Dihydroxyacetone Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
C	 1	1.514665				
H	 2	1.101962	1	106.409456		
H	 2	1.095236	1	109.780776	3 	-116.049712
C	 1	1.514675	2	118.405260	4 	-42.162081
H	 5	1.095158	1	109.801311	2 	-42.045849
H	 5	1.101966	1	106.406408	2 	74.025658
O	 1	1.221370	2	120.796268	5 	179.983688
O	 5	1.404249	1	112.130211	2 	-163.446551
H	 9	0.966185	5	105.762029	1 	-25.060504
O	 2	1.404121	1	112.136696	8 	16.399881
H	11	0.966200 	2	105.767937	1 	-24.788882



Table S9.  Glyceraldehyde Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
C	 1	1.523478				
H	 2	1.096842	1	108.597282		
H	 2	1.093765	1	110.256321	3 	-118.906916
C	 1	1.516183	2	110.674020	4 	59.015863
H	 5	1.105654	1	116.435269	2 	-53.308715
O	 1	1.410485	2	108.592495	5 	121.450366
H	 7	0.968698	1	105.546873	2 	-134.748948
O	 5	1.215756	1	121.710439	2 	127.677466
O	 2	1.415281	1	110.684405	7 	62.245137
H	10	0.964149	2	105.704544	1 	-56.062409
H	 1	1.103124	2	109.028659	10	 -176.653874



Table S10.  Methoxymethyl Formate Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
O 	1	1.4272963				
C 	2	1.3846471	1	112.4827776		
O 	3	1.4309565	2	112.2409953	1	67.2486601
C 	4	1.3588773	3	114.5933036	2	77.1491748
H 	1	1.0891061	2	106.3888868	3	176.5649255
H 	1	1.0935077	2	111.1316672	3	-63.9268193
H 	1	1.0969303	2	110.3731563	3	57.7346058
H 	3	1.0928809	2	106.6568232	1	-171.8108894
H 	3	1.0946715	2	112.3526356	1	-49.8402791
H 	5	1.1032943	4	112.8188961	3	7.4488588
O 	5	1.1997428	4	122.6024722	3	-173.1289902



Table S11.  Trioxane Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
H	1	1.087341				
H	1	1.103708	2	111.408314		
O	1	1.408253	2	107.615748	3	-119.919101
O	1	1.408837	2	107.584294	4	-120.237198
C	4	1.408777	1	108.644724	2	-176.275190
H	6	1.087343	4	107.585058	1	176.325387
H	6	1.103731	4	109.354212	1	-62.538123
C	5	1.407974	1	108.649293	2	176.311887
H	9	1.103746	5	109.418694	1	62.517471
H	9	1.087351	5	107.624267	1	-176.292182
O	6	1.408328	4	111.471551	1	58.553254



Table S12.  Peroxypropanoic Acid Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
C	1	1.5302800				
C	2	1.5036189	1	110.9782096		
O	3	1.3562833	2	110.5898249	1	-137.4068844
O	4	1.4393878	3	110.8224018	2	-178.2983478
H	1	1.0916115	2	110.4893459	3	-56.9431215
H	1	1.0930404	2	110.7124758	3	63.0440462
H	1	1.0923381	2	110.0869887	3	-177.1764756
H	2	1.0924204	1	111.9365257	3	-122.1697664
H	2	1.0956650	1	110.4488324	3	117.9060083
O	3	1.2134437	2	127.2012020	1	42.9568600
H	5	0.9808580	4	100.2713416	3	-1.6478109



Table S13.  Propylene Ozonide Z-matrix.

Atom 1	Atom 2	Bond Length (Ǻ)	Atom 3	Bond Angle (º)	Atom 4	Dihedral Angle (º)
C						
O	1	1.4128633				
O	2	1.4595772	1	  98.8797653		
C	3	1.4170404	2	  99.4469475 	1	-50.3098194
O	1	1.4173223	2	105.8294672	3	41.0509382
C	4	1.5057373	3	108.8739624	2	161.2561151
H	1	1.0916087	2	106.7602186	3	159.3749235
H	1	1.0947852	2	110.6898902	3	-77.5759898
H	4	1.0964254	3	109.1531381	2	-74.3728605
H	6	1.0920320	4	108.9195510	3	-177.3995459
H	6	1.0925656	4	110.1074240	3	63.1808013
H	6	1.0913863	4	109.6298154	3	-57.8460118




